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:;Piatent mtm^ 
Ecjui\rafeinls::;:::::i: 


Abstract 


A'vanaWe resistor (10) cbrnprises: a resistive: miateriar(1^ first membejr (14) 

e;g. a prihted:(Srcuit board; at lea$t one rnembran^ cariVihgiia condudtve^. 

^rea 32 ^nd en^ld^ing th and a slidably niw^ having a dbnt^ctj: ::. 

m4nribe^;{22);Whieh:exert^:;aife 

W 

32 with The resistive material 12; The resistiDr |s; used in a linear fader for coritrolling recording levels. ? 
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^llIlL^. 


thfe inventi^ to'avariable resistpr.iand in b^t pot exclu^ vanablo rpsis|o us^ y; 

in a line£(r fader:.; * *: *; v/f ..-'.p :L . ^i-pl-: T.!: ' "i*;' : ''\ ' j . 'A. IrJi-! 

Varij^blely^^ist^^^^ eil^i^rtb'il ii^6:M 

yariedj The Variaton maiy be (^dnifripllbd-m^^ ^bMo^ pra;^)ha 

po^itidht^bfa slider; br^by'melahsych'd^^^^^^ 

nurhber <if slidbr operated fad^r^; ^^bh federihcol^pbfati^^ a viariable; resistdrThe upp^ fape of the cprisole; 
is sibtte'd to p^rmtt movement of the slidersirand Ihes^ slots allow dust arid bther substahces,:pu^^^ as spilleid. 
drmks, id^iit^Hh^ conisib!d:iaHd affiect jthe^ bpersitibn P : ; 

Use of me^t)ranes tb protect such resistors kWowh; as discfb^^d ih^ desbrib^s a M 

pdtentiorrieter in which ^ track of cohdbctfve^ material carried by a flexible substrate may be:br6ught intb i .: ; :!: 
contact Witfi. a track of electrically r!esisfive"material by applying pr^^^^ the upper suifac^^:of the flew^^ 
substf atk bn release of the pressure the dbntabt posiiion is reteiried by U^eof an app^^^^ 
Wi-kh^^rri^hti: this permits thd tr^dM b:bii>eklb^ ^Jnd /iioi^l^r^;. dirqfc^iilYpi 


prbgres^ively incre'ase-drd^crease liie setBngsi;^ a plurality of adjacerit potentiometers. 

According to the present inventiori there is provided a variable resistor comprising; a resistive material on; a - 
first member; at least one merhbranous layer enclosing the resistive material; and a slidably mbyable ^ 
member haVing ^ contact member Whidti exerts a force oh:thd resi^iSve matbrial through tfie niembrahpus : ; 

layer;.- iy-: ^::^:^ \ "S-'v' V-.. I : - .\ : j! \ . '.*•■: :"r. 

Preferable/the resistive material is in the fbrm of an elongate layer or strip; along ffie tengrt^ 
slidably movable member ts movabli^. Th^ layer may be of coristarit cross-sectioh alphg its length, that is; v 
rectangular, or may of variable profile, for example wedge-shaped. A coristant cross-section layer proN^desji; 
resistance whfch is directly proportionai to tfie contact rriember pbsitionii while a. layer of variable profile: : i;-; 
providd^ a non-Jiriear output followm^^ fofexaiVip^ or sirie wave pattern,;^ 

Preferably, thb resistive material is a copductiye plastics mkerial although other resistive nrt^^t^rial, such 
wire \wnding, bbuld be Qsed. -^-v ^-^ 

iF^referabiVi the first rtierribdr is a piri whicii the rdsistiye niatdriai is fen^ 

pWferafalyrthe 

^d ^rd^i :0f coridudtiye rriatdrial cbrre^pbndirig^ rdsis^Ve nidtd^^^^^^^ a ;|?9.r?d^; 9t V^Wbht ?o!'^:dM9^!y^ 
bbhtaci^ thie fdbi^ti^d hi^brat M^rt thd bdfttecii-m^m^ bihii^pibitidli df |he liridrThbJ^ 

There may be a further trahbpareht '^iP'l^^^^^^'f^ 

to be prdyidedf tfiereunde^ ' ' i^H'V k-^ . 'k -'P - l^'y^-':- ffi'^^ 50\AA 

Prefeta^^^^^ th^' meitibF^nous laydrrfeifbnr^^ df a polycarbonate or jiblyester m^^^ ^^^ih i^bk!;::- 

sditiabid maSdjiate.itiay bd'Lisddji:.;p; ;;:i;^-hii.k:|r : k'iV \ ii : W ^r^-iy 'Mi i-^ k/ vM--:\ ^M'-MW^B 

Preferably; the ts in the forrri bf a trolley or ca^^^^ 

run aiorig either side of th 
movable m^^ 

pifovidihg gredterreliability and a 

the cdniadf rridml^^ rriay In ftd fdrni df d rdifdnS/iSi^ d^ W^^j;;^^^ 

rdirer which ^xtdhds trdnsveri^ely across the resisiBvd layer; alterriati^^^ riiember may^e fe^ 

form bra bdit^bd^ring « 
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Each time the dh the resisti>^e m rur> aiorig the resistive mate^^^^^ 

frbni ^ d3turri 6r zeroed pos'rtiori the Qontadt 6r run may be poiim deterrriining ^^eri ^^i^ 

jiWrtcUl^tt^istbr is likely: to Yequir^i repl^deh^^^ 

e^timppri btthb numberpf dperations w^^^ beifo^p the likejihood of faijure nses to an 
iuilabdefitable leV^I^ ■^■''^h:: v^^^^^ . 

r^nitoring the doubter th^u^^^ 

a resistor failure whn resistor is in use; as;$uoh;^^^ to inconveniehce and Incur : :| ; i f:; 

opbr^tipbs abdfe required tb:beT^^^ 

The ibdic^tor tigh! hri^y be in the forrnyo^ flight ^rhi^ did^e;br.other light^^ ; ^ 
Preferajbly, the variaW •:. 

Pref^lajblyi a piuralii^ bf rdsi^tersmay be firpvidbd ^rld krtahgpd tb i>erbtit ahnultanebbs m^ariu;^!^ operatlon.::;;:| 


Embbdimehts Of the 

Figure 1 tea sdmeWhat schematic cross-secfiona| view of a variable resistor in accordance w|th one = 
embodiment of the present invention; : . : . ^ 
n^Ure Zte a plan view oUhe variable res^^^^ 

Rgurbl;. ■"■ _ ^ \- ^' .::-.r;:: 

Rglire 3 is a sectional view on line 3-3 of Figure 1;..:; : ^ : -i .! 

Figure 4a and 4b are plan views of layers of resistive material of variable resistors iri accordance witti furt|)e|:^ 
embodiments of the present invention. : 

Referring firstly to hgures 1 , 2, and 3 of the drawings/there is shown a variabje resistor such as^ pr o\flded fnx; 
a recording studio control console, and which cohnrhohly known as a :7ader . The variable resistor 1 0 hais 
^ resistive material in the iform of a rectangular strip 1 2 carried by a first member in the form. of a printed.;; 
circuit bbard (PCB> 14. A mbmbrarious layer 16; is sealed to the PCB via spacers 1?,2Q^ and encloses ttie -, ; 
resistive Strip 12. A trarisparent second membranouitayer (not shown) may be placed above the - ; : : 
membranous layer 16, on which appropriate graphic illustrations may be printed. : 

The sl»dably movable m^e^^ is in the fbrmiof a trolley of carriage ZZ with siippqrt rails 23, 24, a cbntroi ;: : 
handle 26 and a contact member in the fonrn bf a b^il-beann^^^ by a sprvig 30-^^ - i^^^ 

:tBb i^eriib^^ 

Med of a' mabriat suitable^ fo^ 

yth the support rails 23/24 resting on either side of the resistive- strip 12, The:b exerts a";; -i:!; j 

downward verticai thrust on the:s the la)^ri6;. fo 

th^'cbnductive;strip-32, ^iMv-;::;^---!!:!:^;^^ 

jirHe ^brni oti^^^^ diitlfrie in Figurb 3'^o 

iirbdbtbrWiih 

thb ^ndSi bf ffi^^^ 

3^nd has a:dhgle:connbctor44ahd C6ht^<:^46.-:;:\;h;:r: 


iiid the i;)6^^^^^ : ; : 

46 and:the=9bMa^^^ pfth^'pisitid 

f liu^P^a^ tf^^^rS iiVdii^tiibri-y-lhb iiet^bK thecb^ '^'^^'^b; Viai^ 

Thb yalub bf resistance correspbhdiHg tb si prtibular Wiper pp^^^ bb indibated by a s(^lp printed ort;; 
br tb the side of the rails! The carriage 22 and the rails 23; 24 are formed of nylph; ABS or a amil^ 
low-friction material- to facilitate m^o^^ 
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FUithPinaltefhati^earra 
6rwipef32vvili:s^itS6a^ 
wiper ;^:nrtiis;Volta£je 

iatlenOiatbri^re^or arid!^ like^^i;;-. K; ' ?y"A;\iii.ri:^ }^'^/ i-i' ^ ; -^'^ hL '^kU:; -ily.Mvf^. 

K^i^ tfie-^bc>^i <Jfes^rii^y H^w^^ thattNldisbib&ed.^d^i^ pMes arelativeiystr^^^^ ;i; 

arrariderhbrt iri Which the 

dbrtipafct arid tht^ d plurality of faderis mky be lotated in a eonsp|e in such a mann?!; that^n pper^^^ 
mbvs arid thus adjust a humbet 

p^pvidiri^-ian Iriiiriediate vi^uafJnddaito^^ ii^lli^i-H^^li'iiiv^^^^iil:^^^ 
yfiile-the abi^i/e desbri^^ 

stnp^ bfv^riable profile; such a^the Strips 50. 52 illustrated in Figures 4a and 4b of the dravvings,; JhiS:f i; 
provides or a Mbn^inbafreltoship betW^ 

of bb^e relies on thb-=matbnal Witich fbriris the strips 56; 52 having a uniform Ibngitudinal.re^i^tance fpr a 
giVen/^edi.vfldthi Also, the cbhductiye strip for such a resistor should^ be at least as wrfda as.^if ^Afidest polfit :| 
of thi^strip:^or52;.' . \;: J--: ■ 4: , ■ •: j.; ■ : ':' '^^L ■ iii^-:;.!:^ 

/i^^bcii tbi^i^bt^ and '^d^r^:arb usbid, the/strips will wear knd at sbme i)ointvnl| re^bh i cbiidiebri: wher^ 
rbpycem;eiit fe rbquirbd. Accordingly, th.^ fader is provided with a.counter.which Jpr ?xamplei^?^ 
frprri b pVedbterbiined biimbbr each tirtib thb fbder is used. " 

The coun^rmay be activated bach time the.fader is 'zeroed'. as is cbmmon practi'se at thb entl of a tyjiicai 
recording session. The counter may be linkied to. for example, a voltage monitor which produces a sigrial 
when the voitbge measured across the ooritactii passes a predetennined value. 

On the coiiritbr reaching the predetermlnbd count bh indicator, typically an Lib located adj^ceh^ the fader, 
fe bctii/ated The bperbtor mby then replbce the strips 12; 32 the reliability of the fader is maintained, i-j 

It will be cibar to thosb of skill in the art that the abovedescribed bmbbdiment Is inerbiy exemplary, of thb:^^^ 
present inveiitiori and that various modifications atid improvements may be made thereto without departing ;:: 
from the scope of the invehfioh. for example; the ball-bearing d^cribed above may be replaced by a simple, 
nbn-rblling slider- or by a roller bearing, which exerts pre^ure across the width of the stnp 32.^ : , 

: ; Data supplied frbm' the esp^c .. 
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